Volatile profiling of Arabidopsis thaliana - putative olfactory compounds in plant communication.
Arabidopsis thaliana from the Brassicaceae family has arisen as the model organism in plant biology research. The plant's genome has been characterized and worldwide studies are conducted at the genetic, protein and metabolic level to unravell the function of genes involved in growth, reproduction, biosynthesis, and plant communication. As part of the multidisciplinary project BIOEMIT at NTNU, metabolomic studies of Arabidopsis T-DNA knock-out mutants and ecotypes have been carried out. Volatile profiles of autolyzed, intact plants and single plant organs were obtained by solid-phase microextraction coupled with gas chromatography-mass spectrometry. The studies were aimed at the diversity of defense-related compounds from the glucosinolate-myrosinase system - the isothiocyanates and nitriles. Metabolites from methionine, leucine and phenylalanine-derived glucosinolates were most abundant (4-methylthiobutyl, 4-methylpentyl, 2-phenylethyl). In addition, 24 monoterpenes, 26 sesquiterpenes and 12 aromatic structures, predominantly observed in inflorescenses, are described. Excluding the vast group of straight chain aliphatic structures, a total of 102 volatile compounds were detected, of which 59 are reported in Arabidopsis thaliana for the first time, thus emphasizing the sensitivity and applicability of solid-phase microextraction for volatile profiling of plant secondary metabolites.